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CFT with defects arising from vort ices have been considered in [11]. In their case it is the mat ter elds
rather than the CFT background met ric which possess the defect .
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We note that (2.10) and (2.11) have dierent near horizon geomet ries but the same conformal class of
boundary metric, and hence the same boundary null innity. I t is worth observing for (2.10) that the near
horizon geometry is singular at = 0 so that ext ra data is required for the ellipt ic near horizon equat ions at
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In fact this is the C-met ric used in [16] in the context of 3d brane-world black holes, with y =  ; x =   .
Int roducing new coordinates r =  and dv = dt  dQ  , one nds that r = 0 is a smooth ext remal
(future) horizon with respect to the K illing eld @=@v.
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It is easy to show that R = O( ) as  ! 1 so it is clear that (3.2) is sat ised. In fact we have






bi j y dyi dyj ;
 B ! 1
t;  ! t;   >










 ci y dyi


















bi j y dydyj ;












h z; x h x z h x  h d x zd a d x zd z O zd ;
zi i < d h i i < d a d
h
h d h
h dT T T
T dc h d X d ;
c = Gd X d h hh d hh d a d
X d d
M ; h I
I M ; h
h











M ; h I h !  h




T cda d ! edv f dvd! hi ! dv l i d! dyi pi j dyi dyj ;












h  dt d   d d ;
! 1  
I ! 1 ; t ! 1 !  t v 
h  ! dv d! dv  d d ;
! !
 Sd
T  E  dt F  d P   d d :
T cda d  E! d ! dv dvd! ! d F  E d! P! dd d ;
a d h
T
E; F; P O ! d ;
! !
I
E ; F; P O d ;
! 1
d M ; g




g  x d ab x dxadxb ;
d M xa H
ab x H  x H
 M k k  ; ; k  ; ;
R ;
d k r dv dvdr ;
N f r g  @@v












Rab   r ar b  dab ;




Nevertheless, one may st ill have a spacet ime with such a near-horizon geometry such that  t ime-
like/ spacelike outside the horizon.
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This can be shown by working with Gaussian null coordinates and then redening r !  (x) r .
I t is possible to have  = 0, although only if k = 0. The horizon is then locally the hyperbolic plane.
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The R ; solut ion (k = 0) turns out to be the AdS soliton writ ten in null coordinates (as opposed to the
usual stat ic coordinates). I t may be of interest to invest igate the dS solut ion (k = 1) further.
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Note that this met ric is not st rict ly in the form (5.6). However, it is easy to see that r = 0 is a K illing
horizon with respect to = @=@v with vanishing surface gravity.
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This is always possible since our assumpt ion that the bulk ext remal horizon intersects @M on a null
hypersurface I implies z > 0 on @M , so we may perform a Weyl t ransformat ion to set  ! z.
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It is st raight forward to dene the not ion of conformally compact ext remal horizons purely from the point
of view of the (d  1)-dimensional Riemannian manifolds (H ; ab;  ) which dene the near-horizon geomet ry.
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Observe that this example violates condit ion (6.4), but st ill possesses a smooth degenerate horizon at
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